ABSTRACT : Crossbred gilts (n=54) of about 26.38±0.85 kg body weight and 25 weeks of age were randomly divided into 18 groups of 3 animals each. Three dietary treatments viz., T 1 , T 2 and T 3 were formulated. The treatment T 1 containing maize grain (35%) and wheat bran (47%) along with soybean meal and fish meals served as control diet. Rice bran (RB) was selected as a single source of fat (13.02%) and fibre (17.12%), which was gradually increased in diets T 2 (41%) and T 3 (82%) replacing maize grain and wheat bran of T 1 at 50% and 100% in the diets T 2 and T 3 , respectively. The fat and fibre levels of the diets were thus 3.46 and 5.24, 9.31and 9.69 and 11.61and 13.26% in T 1 , T 2 and T 3 , respectively. All the diets, however, contained almost similar concentration of CP (18.35±0.29%). Each dietary treatment was offered to six replicated groups of 3 piglets in following completely randomized design and feeding was continued for 112 days during the growing phase. Growth, feed utilization, reproductive performance, nutrient utilization and different blood biochemical parameters were studied. Growth rate, feed intake and feed conversion were lower (p<0.01) in T 3 in comparison to T 1 or T 2 . Digestibility of all the nutrients except EE was reduced significantly (p<0.01) in T 3 . Serum glucose level decreased (p<0.01), whereas the urea and cholesterol concentration in the blood increased (p<0.01) in T 3 . The duration of estrus of pigs fed diet containing 82% RB (T 3 ) was highly variable within the group, but all the groups showed statistically similar duration of estrous. Feed cost per unit gain was found to be comparable between control (T 1 ) and T 2 group. The results indicated that RB can be included up to 41% in swine diets replacing 50% of maize and wheat bran. Higher concentrations of ether extract and fibre beyond 9.31 and 9.69% in diet had detrimental effect on growth, nutrient utilization and reproductive performance. 
INTRODUCTION
The nutrient requirements of exotic pure or crossbred pigs are relatively higher in comparison to indigenous and under developed breeds, available in India because of relatively poor performance (Bhar, 1998) . However, in crossbred (Landrace×Local Indian) pigs the amount of nutrient required for optimum performance, may be in between the local Indian and developed pure breed Landrace. To economize swine production in sustainable mixed farming systems, incorporation of agricultural byproducts in swine rations at a higher rate may be one of the most practical approaches to reduce the cost of production under competitive livestock production systems (Lal and Makkar, 1976; Bhar et al., 2001) . Rice bran appears to be one of the best sources of energy, which is cheaper as well as easily and abundantly available in Asian countries.
Incorporation of rice bran at higher levels increases the ether extract (EE) and gross energy (GE) content of the diet with concomitant increase in crude fibre (CF) content.
Therefore, incorporation of rice bran at higher levels or solvent extracted rice bran (SERB) even at a medium level (Bhar et al., 2001 ) resulted in poor performance in pigs fed on diets containing higher than recommended (BIS, 1987) levels of fibre in the diet. BIS (1987) recommendation of dietary levels of CF, EE and total ash are 6 (maximum), 2 (minimum.), 8 (maximum) %, respectively. However, inclusion of rice bran at a reasonable level increases CF, EE and total ash, far beyond the recommended level. Performances of Indian crossbred pigs was found quite satisfactory even up to a dietary level of 7.18% (Garg and Pathak, 1983 ) and 9.4% (Bhar et al.) .Therefore, the present experiment was conducted to optimize the levels of rice bran, and fat and fibre contents in the diet of growerfinisher pigs for optimum economic performance of the crossbred gilts (Landrace×Local Indian).
MATERIALS AND METHODS
Fifty four crossbred gilts (Landrace×Local Indian) of about 26.0 kg body weight and 25 weeks of age were randomly divided into 18 groups of 3 animals each. Three dietary treatments viz., T 1 , T 2 and T 3 were formulated (Table  1) . Treatment T 1 contained maize (35%), wheat bran (47%) along with soybean meal and fishmeal, and served as the control diet. Rice bran (RB) was selected as a single source
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Fibre through Addition of Rice Bran of fat (13.02%) and fibre (17.12%), which was gradually increased in diets T 2 (41%) and T 3 (82%) replacing maize grain and wheat bran of T 1 at 50% and 100% in the diets T 2 and T 3 , respectively. The fat and fibre levels of the diets were thus 3. 46 and 5.24, 9.31 and 9.69, 11.61 Feed intake of the gilts was recorded daily. Body weight was recorded at fortnightly intervals and feed conversion (FC) was also calculated. At the end of the experimental feeding, a metabolism trial of six days collection period, preceded by six days adaptation period was carried out on eight representative gilts per treatments (n=24) to study nutrient utilization. There was daily recording and collection of feed offered, residues left and faeces and urine excreted on 24 h basis. Besides feeds and residues, an aliquot of faeces were dried at 100±1°C for 24 h for the estimation of DM. The dry samples were pooled for proximate analysis. Day to day fresh samples of faeces was preserved with 1:4 sulphuric acid for nitrogen determination. Similarly, suitable aliquot of urine was preserved for estimation of nitrogen. On attainment of 31 weeks of age, heat detection was started in all the gilts twice daily at 9.00 AM and 5.00 PM using a teaser boar and was carried out for a period of 90 days. Duration of oestrous cycle (days) was measured by recording the intervals (days) between two successive estrous. On the other hand estrous duration (h) was measured by recording the time interval (h) when the gilts exhibited heat symptoms. The effects of the respective diet on duration of estrous cycle (days), duration of estrous (h), heat symptoms and regularity of estrous was studied for three consecutive cycles. Symptoms like swelling and reddening of the vulva, discharges of mucous, standing heat reflex, cock ear etc. were considered for studying heat symptoms.
For studies on change of blood biochemicals, blood samples was collected in the morning 2 h before feeding from four representative gilts in each treatments groups. It was collected twice, i.e. initially, before the start of experimental feeding and then after 60 days of feeding. It was collected from the anterior venecava and blood serum was separated by centrifugation. Serum glucose was determined by O-toluidine method (Hultmann, 1959) . Total serum protein and albumin was determined as per Doumas (1975) and Doumas et al. (1971) . Serum globulin was obtained by subtraction of albumin from total serum protein.
Serum urea in the sample was determined as per the method of Wybenga et al. (1971) . Cholesterol content in serum samples were estimated as per the method of Wybenga et al. (1970) . All these parameters were estimated as per standard colorimetric methods using reagent kits supplied by M/s Qualigens Fine Chemicals (A division of Glaxo India Ltd.) using a spectrophotometer. Proximate principles of the feeds and faeces were determined by the methods of AOAC (1995). Gross energy (GE) content of the feed ingredients and rations were determined by Gallenkamp Ballistic Bomb Calorimeter (CBB 330) supplied by M/S Expotech USA., Inc. Houston, Texas. The data obtained from the experiment was subjected to one way analysis of variance following completely randomized design for all the parameters to ascertain the effect of various treatments on the performance of the gilts as per the standard methods of statistical analysis (Snedecor and Cochran, 1967) .
Difference among the means were tested applying Duncan's multiple range test (Duncan, 1965) .
RESULTS AND DISCUSSION

Chemical composition of the diets
The chemical composition of the dietary ingredients used in the experiment is given in Table 2 . Ingredients and chemical composition of the experimental diets along with GE are presented in Table 1 . The three experimental diets i.e. T 1 , T 2 and T 3 were almost similar (18.35±0.29% CP). The GE value of the T 3 diet was higher when compared to the other diets. The differences in chemical composition and GE values between the diets were obviously due to higher level of EE, CF and ash in rice bran which was incorporated in place of cereal grain, maize and wheat bran.
Dry matter intake
Average daily dry matter intake (DMI; kg/animal) was significantly (p<0.01) lower (Table 3 ) in the T 3 group, while it was comparable in the T 1 and T 2 . The decrease in DMI in T 3 might be due to higher level of CF and ash, (13.26 and 14.01%), which reduced the palatability of the diet in spite of a higher EE content. The present findings are in agreement with the findings of Lindemann et al., (1986) and Bauza et al., (1990) . The comparable intake between T 1 and T 2 diets was similar with the finding of Nicolaiewsky et al. (1989) , where RB was incorporated in the diets up to 42%. Which in turn indicated that 9.69% of fibre along with 9.31% fat and 11.06% total ash could be tolerable for crossbred (Landrace×Local Indian) pigs.
Average daily gain
The initial body weight of the animals were almost similar (26.38±0.85 kg) among the groups but at the end of the experiment the body weight of the gilts in T 3 (82% RB) were 50.15±1.95 kg, which was significantly (p<0.01) lower than that of group T 1 and T 2 i.e. (65.27±2.73 and 62.38±2.29 kg), respectively. Lower gain in T 3 may be associated with lower NFE and reduced digestibility of nutrients. However, the values were comparable between the control and T 2 group (41% RB) in the present study corroborates well with the findings of Bauza et al., (1990) and Conci et al., (1995) . The pattern of the body weight gain also corroborated well with the feed intake. Significant reductions in body weight gain were associated with reductions (p<0.01) in feed intake because of the bulkiness and low palatability of the diet, when RB was included up to 82% in T 3 . Moreover, the concentration of limiting amino acids like lysine, methionine+cystine and threonine in the experimental diets were higher than that of required levels as specified NRC (1988) .
Feed conversion efficiency
The feed conversion efficiency of the gilts of different treatment groups (Table 3) showed that gilts of the T 3 group utilized feed less efficiently (p<0.01) in comparison with the other two groups. Present findings were similar to the findings of Bhar et al. (2001) . The efficiencies were comparable among the gilts of T 1 and T 2 , which were supported further, by the findings of Bauza et al. (1990) . The inclusion of RB beyond 41% replacing maize and wheat bran reduced feed conversion, which may be attributed to lower digestibility of all nutrients except ether extract, higher ash and fibre content in T 3 , leading to poorer nutritive value.
Digestibility of nutrients
The DM and OM digestibility (Table 3 ) of all the three diets differed significantly (p<0.01) from each other which might be due to higher levels of acid insoluble ash (AIA) and CF, which in turn also increased the rate of passage through the gastro-intestinal tract (Stanogias and Pearce, 1985) . Overall digestibility of all the constituents except that of EE decreased (p<0.01) as the level of RB increased with the proportional decrease of maize in the diets. The digestibility values of CP and CF were significantly (p<0.01) lower in T 2 and T 3 , respectively, due to variation in the proportion of highly digestible maize and non-starch polysaccharide. These findings are in agreement with the reports of Brooks and Lumanta (1975) , Lal and Makkar (1976) and Bhar et al. (2001) .
Blood biochemical profile
There was no significant difference in serum glucose, cholesterol, total protein, albumin, globulin and serum urea during the initial period of the experiment (Table 4) . However, toward the end of experiment serum glucose levels differed significantly (p<0.01) between the groups. These lower values in the RB fed group indicated energy deficiency, which might be caused by higher level of dietary fibre affecting glucose absorption. The present findings are in accordance with the finding of Mazur et al. (1990) . Moreover, the diets in groups T 1 contained higher amount of NFE, which was followed by group T 2 and T 3 . Moreover, NFE contents (i.e. available carbohydrate) reduced linearly due to inclusion of RB which might be the cause of significant reduction of blood glucose in T 2 and T 3 in comparison to T 1 . Serum cholesterol values in T 2 group were significantly (p<0.01) lower than groups, T 1 and T 3 , while the difference between these was non-significant. In spite of higher EE intake in gilts fed RB based diets, the serum cholesterol level was maintained at par with the control. This might have been possible due to quality of fat (unsaturated) in RB. Higher fibre intake also might have reduced cholesterol levels (Edington et al., 1987) . Moreover, the RB may have some anti-cholesterolemic effect (Sharma and Rukmini, 1986) . Total serum protein, and globulin level were comparable between the groups. Serum urea levels were higher in groups fed higher levels of fibre. Higher values in T 2 and T 3 might be due to breakdown of amino acids, for gluconeogenesis as evidenced from lower blood glucose levels in these groups (T 2 and T 3 ), to supply available energy (McDonald et al., 1995) .
Effect on estrous
Duration of cycles recorded in different treatment did not differ statistically, but the duration was slightly shorter in group, T 3 , when compared with the other two groups (Table 5) . Similarly, the duration (h) of estrous was variable among the treatment groups. However, in subsequent cycles, the duration of estrous was lowest in gilts fed the T 3 diet. All the gilts in groups T 1 and T 2 , exhibited normal symptoms, while only 38.39% of the gilts in T 3 exhibited normal estrous and the remaining 61.11% of gilts showed mild symptoms. Regularity of estrous showed similar trends to that of duration of estrous. About 88.89% of the gilts in groups T 1 and T 2 exhibited regular estrous, whereas only 61.11% of the gilts under group T 3 (receiving 82% RB in diet) exhibited regular estrous. Higher level of RB might have exerted an adverse effect on the estrous cycle due to a comparatively lower plane of nutrition, which in turn might have affected the growth, sexual maturity and hormonal profile leading to irregular estrous (Aherne and Kirkwood, 1985; Britt et al., 1988; and Dyck, 1988) .
Feed cost of live weight gain
There was significant difference (p<0.01) in feed cost of live weight between the treatment groups (T 1 , T 2 and T 3 ) ( Table 3 ). The lower cost of feeding in the third group had no significance, since the overall performances of the gilts were very poor. Moreover, cost of feeding in second group (T 2 ) can be adopted practically as the performance of the gilts in T 2 was comparable with the control group.
Conclusion:
Indian crossbred pigs (Landrace×Local Indian) could be reared satisfactorily on the rice bran based diets containing higher levels of CF and ash to the extent of 9.69 and 11.06%, respectively. Therefore the requirement of such pigs could be estimated on lower plane of nutrition. Moreover, rice bran can be included up to 40% in the diet without affecting the performance.
